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NCREASING restrictions in cotton-acreage allotments have been accompanied by trends in production practices aimed at higher per-acre yields. These include a shift to the more fertile soils, the use of higher rates of nitrogen fertilization, and the use of more deep tillage and supplemental irrigation. All of these tend to increase yield potential by producing larger plants with more fruiting positions. However, if either poor insect control or inclement weather permits early loss of forms by shedding, the poorly fruited plants grow extremely tall, bear dense foliage, and tend to lodge. This rank condition is not only conducive to the rotting of bolls as they mature, but makes it difficult to obtain good chemical defoliation in preparation for mechanical harvesting.
A phase of cotton research that provides one approach to this problem centers on efforts ~:o °'tailor" the plant to a size that will facilitate defoliant application and mechanical harvesting. In field plots, various mechanical pruning treatments have been compared with foliar spray applications of an aqueous soiution of 2-chloroethyl trimethylammonium chloride (CCC) a for preventing development of excessively large plants. Although there has been some reduction in yield from the use of the dwarfing chemical, the relative effects of application timing and concentration have not been clear-cut. The purpose of this report is to present results of a greenhouse experiment carried out to observe certain growth and fruiting responses of cotton treated with CCC.
REVIEW OF LITERATURE
The growth-regulating effects of CCC and related quaternary ammonium compounds have been tested on diverse plant species, many of which are ornamentals (1, 4, 8) but which also include wheat (6) and tomato (9). Application has been both by soil treatment and foliar spray, wi.th the relative effectiveness of each method varying with plant species (8, 9). Treated plants characteristically produce dark-green foliage and develop short stem internodes; hence the term "dwarfing chemicals" has been applied to this class of growth regulators. Among the side-effects that have been noted are better keeping quality in chrysanthemums because of less wilting (4) and longer retention green coior in ripening wheat heads (6).
The effects of CCC and related compounds on flowering are varied. Cathey and Stuart (1) reported earlier flowerbud initiation of azalea, no effect on flowering of poinsettia, marigold, or zinnia, and delayed flowering of chrysanthemum. Wittwer and Tolbert (9) obtained 3-days' earlier flowering of tomato plants from CCC applied to the potting soil. However, maintaining given concentrations of the chemical in solution culture resulted in fewer flowers in ~che first cluster than on untreated plants. Tolbert (6) reported a delay of 2 to 4 days in heading out 1 In cooperation with the Delta Branch of the Mississippi Agricultural Experiment 'Station, Stoneville, Mississippi. Received for publication Feb. 17, 1964. "Research Plant Physiologist, Crops Research Division, ARS, USDA.
Presently designated CYcocEI., obtained from American Cyanamid Company.
wheat following treatment with CCC in greenhouse pot culture, although yield was not affected.
There has been little investigation of the effects of dwarfing chemicals on cotton. W. R. Cowley 4 compared CCC and several other growth regulators applied as foliar sprays to three varieties of cotton at the 6-leaf stage and at onset of flowering. In addition ~co retarding stem growth, both CCC and AMAB 5 resulted in some delay in maturity and reduction in yield, although boll weight and lint percent were unaffected.
MATERIALS AND METHODS
Cotton from a doubled haploid of 'Deltapine 14' (Gossypium hirsutum, L.), designated M 8948, was grown during the period from January to June in a greenhouse maintained at 24° C. minimum night temperature. Plants were cultured individually in 0.7 cubic foot of Bosket fine sandy loam in halves of 30-gallon drums, Bi-weekly applications of Svoo>a~T, a completely water-soluble fertilizer, were substituted for a normal watering. Basal vegetative branches were removed as soon as identifiable to restrict all growth and reproductivity to main stem and fruiting branches. Genetic material and cultural conditions provided adequate uniformity and permitted the plants to flower over a period of 6 weeks and attain a height of 5 to 6 feet at maturity.
Treatments included a control and foliar spray applications of CCC at 2 concentrations, 25 ppm. and 100 ppm., active ingredient, made at each of 3 stages of development: 2 weeks before flowering, at onset of flowering, and after 2 weeks of flowering. Spray applications were made to point of run-off. Each treatment was replicated on four plants.
Plant growth response was determined by measuring the length, in centimeters, of all internodes exceeding 1 cm. above the cotyledonary nodes on the main stem and on fruiting branches at maturity. Flower and fruiting responses were determined by tag-identification of flowers with date of anthesis and, subsequently, with date of boll dehiscence. Plant diagrams were made showing stem intemode measurements and dates of flower and boll opening. Data from the diagrams were used in computing percent boll set, boll period (days from anthesis to dehiscence), and production of seed cotton, all by weeks of flowering.
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RESULTS
Within 10 days after applications leaves of treated plants became very dark green compared to the more yellowish green of the rapidly growing control plants. Differences in stem elongation also became apparent after 2 weeks. These effects were least pronounced when the treatment was made after 2 weeks of flowering. Suppression of fruiting-branch elongation by the early application of the higher concentration was so pronounced that bolls at adjacent nodes almost touched each other. At no time were any of the treatments associated with severe shedding of squares or delay in flower opening.
A s.tepwise regulation of plant size was obtained by varying time of application and concentration, with the earliest treatment and the higher concentra.tion producing the most suppression (Figures 1 and 2) . Treatment at or before onset of flowering gave significan.t reductions in plant height compared with that of the control plants (Table 1) . This reduction resulted from restrictions length of main-stem internodes, in which the greatest number of internodes were affected by treatment before flowerPersonal communication, 1960, of unpublished results. Allyltrimethylammonium bromide.
